Examination of the slow unfolding of pro-nerve growth factor argues against a loop threading mechanism for nerve growth factor.
Nerve growth factor (NGF), a member of the neurotrophin family, is an all-beta-sheet protein with a characteristic structure motif, the cystine knot. Unfolding of NGF in 6 M GdnHCl has been described previously to involve an initial partial loss of structure and a subsequent very slow conversion to a second, completely unfolded state. This latter conversion was postulated to represent a back-threading of the disulfide bond that passes through the cystine knot (loop threading hypothesis). Here, this hypothesis was questioned with the pro form of the protein (proNGF). In proNGF, the mature part is preceded by the 103-amino acid pro-peptide. Consequently, loop threading of the N-terminally extended protein should be significantly delayed. However, unfolding kinetics of proNGF monitored by RP-HPLC, intrinsic fluorescence, and NMR spectroscopy were comparable to those of mature NGF. Time-resolved (1)H-(15)N HSQC spectra revealed a slow time-dependent loss of residual structure of which the kinetics correlated well with the transition observed by RP-HPLC. Refolding from the completely unfolded state led to a partial recovery of natively folded proNGF. In summary, the sequential unfolding of proNGF only marginally differed from that of mature NGF. Therefore, it is very unlikely that a loop threading mechanism is the cause of the slow unfolding step.